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Peptides from the hPTH(l-37) Sequence 



The present invention relates to peptides from the 
sequence of hPTH(l-37) , a diagnostic agent obtainable by 
immunization of animals using said peptides , antibodies or 
fragments thereof obtainable by immunization of animals using 
said peptides , and the use of said peptides in the prepara- 
tion of an agent for diagnosing biologically activ^ hPTH. 

Human parathyroid hormone (hPTH), a liuear^polypep- 
tide having 84 amino acids, plays an. important role in the 
regulation of the calcium metabolism. The metabolism of this 
hormone gives rise to a large number of C-terminal fragments f 
the biological functions of which have not yet been elucidat- 
ed. The hPTH(l-37) has been 'established as a circulating' 
N-terminal fragment (EP-A 0 349 545). This fragment has the 
full biological activity of the entire hormone. However , • upon 
loss of the first amino acid, serine , the activity signifi- 
cantly decreases and is lost completely without the first two 
amino acids, serine and valine. 

Serum levels in the range of 10" 12 mol/l are measured 
for the intact hormone bPTH(l-84) and for the N-terminal 
fragment. Immunological measuring procedures are ^raployed to 
determine such low concentrations. Here, the most "^alid re- 
sults are provided by measuring procedures according to the 
double antibody or sandwich principle (e.g., the two-site 
radioijnmunometric assay, IRMA, or the sandwich enzyme-linked 
immuno sorbent assay, Sandwich .ELI SA) . For hPTH(l-84), such 
assays are commercially available. For'* the measurement of 
hPTH(l-34), an assay according to the double antibody princi- 
ple is not known. 

Here, two antibodies are retjuired. in order to avoid 
mutual steric hindrance, they must be capable of recognizing 
antigen epitopes located at a sufficient .distance from each 
other. When immunizing using the intact antigen, a heteroge- 
neous mixture of various antibodies is obtained/ which, first 

i 
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(1) 



(2) 



• 3 - . 

hPTH 1-10 

rra2-ser 1 -Val 2 -ser 3 ^lu 4 -Ile 5 -Gln 6 -Leu 7 -Mer 8 -Hls 9 -Asn 10 "OH 
hPTB 1-9 

HH2-Ser 1 -Val 2 -SGr 3 -Glu 4 "Ile 5 -Cla 6 -Leu 7 -Het fi -Hla 9 -OH 
hPTH 1-8 

»IH 2 -Ser 1 -val 2 -Ser 3 -01u 4 -lle 5 -Gln 6 -Leu 7 -Met: 8 -OH (3) 

hPTH 1-7 / 
NH2-Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -Gln 6 -L&u 7 -OH I ^ t 4j 

hFXH 1-6 

KH 2 -Ser 1 -Val 2 -ser 3 -Glu 4 -IlQ 5 -<;in 6 -oa , (5) 



hPTH 1-5 

WH2-Ser 1 -Val 2 -Ser 3 -Glu 4 -Ile 5 -OH (6) 
HPTH 9-13 

HHa-aiJi 9 -Ami 10 -L«i 11 -«l/ 12 -4yE 13 'Hi-s l4 -Lea l5 -Asn 16 -Ser 17 -Met 18 -OH ( 7 ) 
hPTH 10-18 * 

NHa-Asn^-Leu^Gly 12 -^^ (8) 
hPTfl 11-18 

NH2-Leu 11 ^ly 12 -LyB U -His 14 -Leu :LS -Asii 16 -ser 17 -Met ia -OH j . (9 ) 

hPTH 12-18 

ini2-Gly 12 rLya 13 ^Hifi 14 -Leu 15 -^sn 16 -Ser 17 -Met :La -oa { 10 ) 



hPTH 13-18 

KH2-I-ys 13 -Hia 14 -leu 15 -Asii 16 -Ser 17 -Ket 18 -OH ( 11) 

hPTH 14-18 

NH2-His 14 -Leu 15 -Asn lS -Ser 17 -Met 1;8 -OH ( 12 ) 
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hPTH 9-17 

hPTH 9-16 ^ -«a» 

NH 2 -Hi a 9 -Asn 10 -Leu 11 -Gly 12 -Lyfl 13 -Hi S 14 -tett 1S -^a :LS -OH * .(14) 

hPTH 9-15 

NH2-His 9 -Asn 1 °-Leu 11 -Gly 12 -Lys :L3 -Hia 14 -Leu :iS -OH (IS) 
hPTH 9-14 

KH 2 -Hi 9 9 -A S n 10 -J^ 11 -Oly l2 -I.y 9 ia -HtS 14 -OH (16) 



hPTH 9-13 

NHz-Hls^Aai, 10 -!^ 11 ^ 12 -^ 13 -^ ( 17) 

hPTH 24-37 _ 

1 24. Arg 25. tya 26 -Iiys 27_ I(ett 2e - 3 ln 29. aBp 30. Val 31 -Bia 3a, Asa 33 - 

Pha 3 «-Val 35 -Ala 36 -i-eu 37 -OH . <«> 



i 

hPTH 2S-37 * 
^ 2 W S -I.y 6 26 --X.yB 27 -I.eu 2a -Oln 29 -A 9 p 30 ^ a i al -Ei fi 32 -A S n 33 - . 

P he a *-Val 35 - A la 36 -teu 37 -OH (»» 

IjPXH 26-37' " 
iraa-LyB 26 -!.^ 27 -^ 28 ^!!! 29 -^ 30 ^ 31 -^ 32 -^ 33 - 

Phe 3 ^! 35 -^ 36 -^ 37 -^ • (2°> 

hOTH 27-37 

^-Lys 27 -^ 28 ^!^ 9 -^ 30 ^*! 31 -!!!^ 2 ^!! 33 - 

*he 3 *-v a i 35 '-Ala 36 -Le« 37 --OH (81) 



hPTH 2B-37 

NH 2 -Leu 28 -Gln 29 W°-V a i 31 -Hi a 32 W 3 -Ph a 34 -V a l 35 - A la 36 -^u 37 -OH (22) 



hPTH 29-37 

NH 2 -Gln 29 W 0 -val 31 -Hi e 32 -A S n 33 -Phe 34 -val 35 -Ala 36 -l.e« 37 -OB « (23) 



h£TH 30-3"7 

HH : -A SP ,0 -vil"-His 32 -Asn"-Phe"-Val 3S -Al^ 6 -Leu"-OH 
hPTH 31-37 

KKs-VBl^-His'^Asij^-Plie^-Val^-Ala'^Leu^-oa 
hPTS 32-37 

NH-Hi^^-Asn^-Pie^-Val^'Ala^-Leu^-OH 
hPTH 33-37 

NH 3 -Asa 33 -She 3 *-V8J. 3S -Ala 3 «-LeU s ^OH 
hPTH 24-36 

NH 3 -L S u l ^Arg Z5 -I.ys 2G -Ly S 2, -I>eu ZB -Gln a9 -A S p 30 -Val 3l -Hi3 S2 -.A Sn "- 
Phe 34 -Val 36 rAla 3S -OH 

hPTB 24-35 

NH z -Leu 24 -Arg"-tys 2e -Lys 21 -L e u ia -Gln"-Asp 30 -v a l 31 -Hi 3 M -:^n 33 - 
Phe 34 -Val"-OH 



hPTH 24-34. 

NH a -L B u M -W 5 -Ly«"^y a81 - WB - ela "-^ p "" Va:L31 - aia3a "' Asn33 " 

Phe"-OH 



hPTH 24-33 
hPTH 24-32 

l« J -L e u 2l -Arg s -Ly3 2S -Ly S 27 -Leu z8 -GlB 2 '-A S p 30 -y a l 31 -Hi 5 "-OH 
hPTH 24-31 

UH J -Leu 2, -Arg"-l.y3 2S -Ly S a, -Leu M -Gl» 29 -W , -V a l 31 -OH 
hPTH 24-30 

NH 3 -L B u«-Arg ai -I.ys ae -Ly S 21 -Leu 88 -Gln»-A S p M -OH 



s - 



hPTH 24-29 

Ka 2 -L e a 24 -Arg 2S -Ly 3 26 -I.y S 27 W 8 -Gln 29 -DH (35) 
hPTH 24-28 

The indicated sequences represent essential features 
of the secondary structure in their primary structure, • as can 
be demonstrated by supporting NMR data. One precondition to 
this end was a determination . of the PTH(l-37) secondary 
structure in physiological solution. 

The above-mentioned regions of conspicuous structure 
have good immunogenic activity. Antibodies are formed, bind- 
ing to the first amino acids of the N-terminus. Deficiency of 
only two amino acids gives rise to a' substantial loss in 
affinity. Because these amino acids are indispensable for the 
biological activity to arise, it is possible by using the 
peptides of the invention to obtain antibodies recognizing 
only hPTH and fragments thereof which are biologically ac- . 
tive, ^ 

Furthermore, antibodies can be produced which detect 
the mid-region 9-15, as veil as antibodies giving C-terminal 
binding in the region of the amino acids 30-37. according to 
the invention, it is therefore possible to produce antibodies 
against hPTH(l-37) regions which, according to theoretical 
calculations, do not exhibit immunogenic activity within the 
entire molecule. In addition, these regions are separated 
from each other by such a far distance T*at no steric 
hindrance is present which would prevent simultaneous binding 
of two antibodies. 

In preferred embodiments, the peptides may be modi- 
fied' at the N-terminal end, in the side-chain and/or at the 
C-terminal end, namely, talcing the form of ^cetylation, 
amidation, phosphorylation and/or glyaosyla-cion products. 
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Eventual ly, the peptides of the invention may also be 
bound to carrier proteins such as hemocyanin, thyroglobulin, 
bovine serum albumin , ovalbumin, or mouse serum albumin etc. . 
Binding to the carrier proteins is preferably effected using 
carbodiimide or formaldehyde. 

The peptides of the invention may be used in the 
preparation of a diagnostic agent. The diagnostic agent of 
the invention can be obtained using *che peg se known 
immunization of animals with at least one of the • peptides 
according to the invention. Following immunization, an 
immunoglobulin fraction can be isolated from the immunized 
animals, which contains antibody fractions having an antibody 
titer against at least one of the peptides of the* invention. 
The invention is also directed to the antibodies thus 
obtained* In addition to the complete antibodies consisting 
of -Fab and F c , fragments thereof such as Fab or fragments of 
the antibodies being idiotypes of peptide epitopes may also 
be used in an alternative embodiment. 

The peptides according to the invention are suitable 
for preparing an agent for the diagnosis of biologically 
active hPTH(l-37) - 

Referring to the following examples, the invention 
will be described in more detail. 

Example 1 ^ 
Solid-Phase Synthesis of Peptides ^ 

The method of the invention for synthesizing the 
peptides is based on the peptide synthesis using a solid 
support. Each of the C-terminal amino acids is bound to the 
support material in the presence of dicyclohexylcarbodiimide 
and dimetbylaminopyridine. Wang resin or similar resins are 
used as support material for the syntheses . 
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The following derivatives of L-amLno acids are used 
in the synthesis of the sequence, starting from the peptidyl" 
resin as specified; a) hPTH(l-lG): Rnoc-Ann( Trt) -Wang resin, 
Fmoc-Hi s ( Trc ) -OH , Fmoc-Met-QH , Fmoc-Leu-OH r Fmoc-Gln ( Trt ) -OH , 
Fmoc-Ile-OH, Fmoc-Glu< OtBu) -OH, Raoc-Ser ( tBu) -OH, Fmoc- 
Val-OH, Boc-Ser(tBu)-OH; b) hpTH(9-18); Fmoc-Met-jWang resin, 
Fmoc-Ser (tBu)-OH, Fmo c-As n ( Trt ) -OH , . Eiooc-Leu~i)H, Emoc- 
His (Trt)-OH, Fmoc-Lys (Boc)-OH, Ruoc-Gly-OH, Fm^-Leu-OH, 
Fmo c-As n ( Trt ) -OK , Bbc-His (Trt)-OH; c) hPTH( 24-37 ) : Fmoc-Leu- 
Wang resin, Rmoc-Ala-OH, Fmoc-Val-OH, ttnoc-Phe-OH, Fmoc- 
Asn(Trt)-OH, Fmoc-His (Trt)-pH, Ftnoc-Val-OH, Fmo c- Asp ( OtBu ) - 
OH, Rnoc-Gln(Trt)-OH, Fmoc-Leu-OH, Fmoc-Lys (Boc)-OH, Fttioc- 
Lys(Boc)-OH, Fmo c-Ar g ( Prac ) -oh , Fmoc-Leu-OH . 



The synthesis may be carried out by is situ activa- 
tion using 2- ( lH-benzotriazol-l-yl ) -1 r 1 , 3 , 3-tetramethyl- 
uronium tetraf luoroborate (TBTU) or derivatives thereof, or 
ben2otriazol-l-yloacy-tris (di2aethylaminD)phosphotiiuiu hexa- 
f luorophosphate (BOP) or derivatives thereof in the presence 
of diisopropylethylamine or tf-methylmorpholine and 1-hydroxy- 
benzotriazole, using a four- to tenfold excess of Itaoc-L- 
amino acid ,duri*ig the coupling reactions in N^N-dimethyl- 
fonnamide, N,N-diiaethylacetamide or N-methylpy5^olidone. 
Removal of the Fmoc groups is effected using 20% piperidine 
or 2% piperidine and 2% 1, B-diazabicyclo[5 .4 . 0]undec-7-ene 
(DBtJ) in N,N-diiaethylformamide, . N,N-dimethylacetamide or 
N-methylpyrrolidone- Following * synthesis, the resins are 
washed with 2-propanol and dichloromethane and dried to con- 
stant weight in a high vacuum. . 

Removal from the support and deprotection are carried 
out by reacting the peptidyl resin with tiif luoroacetic acid 
containing 5% scavenger, water , ethantsdiol, phenol or 
thioanisole for 30-90 minutes at room temperature, filtrat- 
ing, washing with trif luoroacetic acid, and subsequently 
precipitating with tert-butyl methyl ether. The precipitate 

is lyophilized from aqueous solution. ( 

I 



Example 2 

Purification and Analysis 



The raw products are purified by chromatography on a 
CIS reversed phase column (10. urn, buffer A: B.01 N HCl in 
water; .buffer B: 20% isopropanol, 30% ' methanol, 50% water, 
0.01 N HCl; gradient: 10-80% within 60 minutes; detection at 
230 nm). 

The purity of the products is determined using mass 
spectrometry and C18 reversed phase chromatography. 

Example 3 I 

i 

Coupling to Carrier Protein 

Used as carrier proteins are hemocyanin, thyroglobu- 
lin, bovine serum albumin, ovalbumin, or" mouse serum albumin. 
Coupling is performed according to the carbodiimide method by 
way of the carboxyl groups of . the peptides. The peptide is 
activated in aqueous solution by reaction with l-ethyl-3-(3- 
dimethylaminopropyl)carbodi±mide hydrochloride for 5 minutes. 
Coupling is effected by adding the activated peptide to an 
aqueous solution of the carrier. The molar ratio is 1 peptide 
on 50 amino acids of the carrier protein. The reaction takes 
4 hours. 

The reaction is stopped by adding sodium acetate with 
a final concentration of 100 roM- Incubation is fallowed to 
proceed for one hour. 

The protein-peptide conjugate is separated from the 
peptide by repeated dialysis against 100 mM phosphate buffer, 
pH 7.2. 
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Example 4 

Syndesis of the Multiple Antigenic Peptides 0BF) 

The triple lysine bribing is achieved by biding 
, J^L>-oH « C-temi«l alanine bound to Wang 
^-^f^f^pmg cycle- Cleavage with piperidi*e 
resin u=^9 ^ j* n o functions where ^ sequenc- 

r:/« ~ - — 

to the above description. 

Example 5 
Immunization 

, , co^lete Preund adjuvant. The pulsion is applxed 

back. j 

la carried out after 2-4 weeks i£ an analo- 
B °° Sti le o^r^ «» of tta 
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CLAIMS . ^ 

l peptides from the sequence of hPTH(l-37), which 

contain a-halioal amino acid sequence regions and/or non- 
structured amino acid sequence regions, said peptides 
being capable of inducing antibodies when injected into 
animals . 

2, The peptides according to claim 1 from hPTH(l-37) 

having the sequence 

hPTH 1-10 

WH2-Ser 1 -Val 2 -Ser 3 -Qm 4 -IlB S -Glx, 6 -I.eu 7 -M e t a -Hi3 9 -&9a 10 -OH ( 1) 

9 

i 

hPTS 1-9 

MH2-Ser 1 -Val 2 -Ser 3 -6lu 4 -Ila 5 -Glii fi -L e u 7 >Met 8 -HiS 9 -0H * (2) 



HPTH 1-8 

NH2-Ser 1 -Val 2 -Ser 3 -Sla 4 -Ha 5 -Gln 6 -Leu 7 -Mat a -OE ' (3) 



hJPTH 1-7 

MB2 _ser 1 -Val 2 -Ser 3 -Slu 4 -Xla 5 -GJ* 6 -X.ett 7 -<JH ( «> 



hPTH 1-6 

NH 2 -5er 1 -Val 2 -ser 3 -Glu 4 -lle 5 -6ln 6 -OH ( s ) 



hPTB 1-5 

.*-Val 2 -Ser 3 -Glu 4 -Ile 5 -OH < 6 > 



NB 2 ~Ser*-Val 



hPTH 9-18 A 
N H 2 -Bis 9 -Asn 1D -l.eu 11 -Gly l2 -l.ys 13 -aL B 14 -Leu 15 ^ 3 n l6 - S er 1 ^ 

Me t 18 -OH (?) 



hPTH 10-18 . 
NBa-Asn^-I^a^-Gly^-Ly^^-Hi^^I-au^-Aaa^-Sar 17 ^"-^ ( B ) 
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hpra li-ie „_ 1C , 7 ia 



ira aW 2 -^« 13 " Bisl4 - I ' e,ll5W6 - serl7 " lIatlB " OS (10) 



hPTH 13-18 

OT2 - L ^i3W WW 6 -se r 17 -M^-oH • (ID 

J 

hPTH 14-18 . ^ 



^ a !l"«» l0 -l.™"W 2 -«.y» 13 W 4 -L» ls -Mn"- S e^'-<»E •(«! 



l^ 18 9 ~ 16 1* 1A IE 16 



(14) 



hPlfi 9—15 

.^WWWWW*- . (l61 

hPTH 9-13 . i u 

^-Hl, 9 W 3 ^- 11 ^^ 2 ^ 1 -° H • ^ Il7) 



(18) 



h?TH 25-37 



Ph a 34 -v a l 35 -^a 36 -I^u 37 -OH 



(19) 
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L aB -Gln 3 '-Jte P 3C -Val 51 -m s *-W 3 - 
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(20) 



hPTH 27-37 

NH^-Lys^-Leu^-Gln^-Asp^-Val^-Hxs^-Asn 33 - 

She^-Val^-Ala^-Leu^-QH ' ( 2ij 
hPT3 28-37 

NHj-Leu 2 "-Glii 29 -Asp M -Val :,1 -His :w -Asa M -Phe"-Val 3S -Jr0.a" i - 

Leu 3, -Ofl (22) 

hPTH 29-37 

NH,-Gln"-Asp 30 -Val ai -His 32 -Asn M -Phe 9 ^Val 3S -Ala"-Leu"-OH (23 ) 

hSTU 30-37 

2re 4 -Asp 3D -Vail :>1 -Hid 32 -Asn a3 -Phe 34 -Val :ls -Ala 36 -ieU 3 '-OH (24 ) 

hPTH 31-37 * 
NH a -Val n -His 33 -Asa"-Phe 3 *-v&l J5 -Ala"-LeB 37 -oa -«s» (25) 



hPTH 32-37 

»H 1 -His M -Asn 3J -Phe 3 '-Val 3S -Ala 3S -Leu 37 -OH 



(26) 



hPTH 33-37 

NB 2 -Asn M -Bhe 3< -Val M -Ala 3S -I.eu 37 -OH 



(27) 



hSTH 24-36 



HI^ ^ -Leu a4 -Arg 8S -Lys ^8 -l.ys 8, -Leu ^9 -Sln ^, -A3p 30 -Val 31 -His 32 -AsIl 3, - 
Phe M -Val 3S -Ala"-OH 



(2B) 



hPTH 24-3S 

NH l -I.eu 24 -Arg zS -Lys 2£ -I,ys"-Leu 29 -Gln 2P -A3p 30 -Val 3l -Hls 32 -Asn 3J -' 
Phe a, -val 3 *-OH 



(29) 



i 
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hPTH 24-34 

Phe 34 -oH (30) 



&FTH 24-33 

Aen 33 -oS (31) 



hPTH 24-32 

HH2'Leu 24 -Arg rf3 -Lys* 0 -Ly9 A ' -Leu* ° -cln* * -Asp" W --Val ^ A -His J ^ -OH ( 32) 

bPTH 24-31 ^ 
NHsW^Arg 25 -:^ * (33) 

hPTH 24-30 

ra2-Leu 24 -Arg 25 -l^s 26 -Lyfl 27 -Leu 28 -Gla 29 -Asp 30 --OH . (34) 
hPTH 24-29 

NH2-I.eu 24 -Arg 25 -Ly3 26 -LYS 27 ^Leu 26 -Gln 29 -OH ( 35 ) 
h?TB 24-23 

NH2-Leu 24 -Arg 25 -Lys 26 -Lys 27 -Leu 2S -OH ( 3 fi ) 

3. The peptides according to claim 1 and/or 2, which 
are modified at the N-terminal end/ in the side-chain 
and/or at the C-terminal end, taking the form .of acetyla- 
tioa, amidation, phosphorylation and/or giycosylation 
products and/or are bound to carrier proteins** such as 
hemocyanin, * thyroglobulin, bovine serum . albumin, 
ovalbumin/ or mouse serum albumin, 

4 , a diagnostic agent " which can be obtained using 
the p_e,r se known immunization of animals with at least 
one of the peptides according to at least one of claims 
1 - 3, recovering fractions containing immunoglobulins 
from the immunized animals, and isolating fractions hav- 
ing an antibody titer against at least one of the 
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peptides according to at least one of claims 1-3, and 
which, optionally contains additional adjuvants and/or 
vehicles . 

A 

S P Antibodies or fragments of antibodies , ^hlch can 

be obtained by immunizing animals with at least one of 
the peptides according to at least one of claims 1^3. 

6 . Use of the peptides . according to at least one of 

claims 1-3 for producing an agent for the diagnosis of 
biologically active hPTH(l-37)« 
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Abstract 

The present invention is directed to peptides from 
the sequence of hPTH(l-37), which contain a-helical amino 
acid sequence regions and/or non- structured amino acid se- 
quence regions, said peptides being capable of inducing anti- 
bodies when injected into animals. Furthermore, the invention 
is directed to a diagnostic agent' and antibodies obtainable 
by immunizing animals using the peptides accordiq^ to the 
invention • ^ 



Art Unit: 1646 



m THE UNITED STATES PATENT AND TRADEMARK OFF 
In re Patent No.: 
6,030,790 

Patentees: Knut Adermann et al. 
Serial No. 08/817,547 
Filed: March 27, 1997 

For: Antibodies that bind peptides from the 

HPTH SEQUENCES 



ICE A CW 



Attn: Supervisory Primary 
Examiner 



PETITION FOR CORRECTION OF INVENTORSHIP 



Assistant of Commissioner of Patents 
Washington , D.C. 20231 

Attn: Supervisory Primary Examiner 

Sir: 



08/01/2002 
01 FC:122 



The above patentees, through the undersigned attorney of record, 
hereby petition to correct the inventorship named in that patent. 

This petition is submitted pursuant to 37 C.F.R. 1.324 and is 

accompanied by the following documents: 

00000001 122475(a)08817S*3tatement from the person being added as an inventor; 
130.00 CH 

(b) a statement from the current inventors named on the patent; 

(c) a statement from the assignee of record of the patent; and 

(d) the fee set forth in section 1 .20(b). 



\ 



This patent was granted on an application for national-phase 
prosecution of International Application No. PCT/EP 95/03757. When entering the 
national phase, the three inventors currently named on the printed patent were 
identified as "inventors". However, a fourth person (Wolf-Georg Forssmann), was 
named in the international application as applicant and inventor ("Anmelder und 
Erfinder") but was omitted from the national-phase entry. This omission occurred 
through error and without any deceptive intention. 

Accordingly, the Office is requested to issue a Certificate adding the 

following individual as an inventor in this patent: 

Wolf-Georg Forssmann 

Bliicherstrasse 5 

30175 Hannover, Germany 

Upon granting of this petition, the corrected inventorship should read as 

follows: 

Wolf-Georg Forssmann 

Bliicherstrasse 5 

30175 Hannover, Germany 

Knut Adermann 

Schleidenstrasse 5 

30177 Hannover, Germany 

Dieter Hock 

Weinbergstrasse 14 

74924 Neckarsbischofsheim, Germany 

Markus Magerlein 
Eichendorff Strasse 8 
68167 Mannheim, Germany 

The enclosed statement of Wolf-Georg Forssmann states that the 

inventorship error occurred without any deceptive intention on his part. 
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The enclosed statement of the current named inventors shows that they 
agree to the change of inventorship. 

The enclosed statement from the current assignee of all inventors, 
including Wolf-Georg Forssmann, shows that the assignee agrees to the change of 
inventorship. 

The foregoing is submitted as full compliance with the requirements set 
forth in 37 C.F.R. 1.324. Accordingly, the Office is requested to issue a certificate 
adding Wolf-Georg Forssmann to the inventors named in this patent. 



Respectfully submitted, 




Reg. No. 22,176 

KILPATRICK STOCKTON LLP 
1 100 Peachtree Street, Suite 2800 
Atlanta, Georgia 30309-4530 
(404) 815-6500 

Docket: 07826-0007(44816-236089) 
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In re Patent No. 

Patentees: 

Serial No.: 

Filed: 

For: 



In the United States Patent and Trademark Ofi 



6.030,790 

Knut Adermann et al. 
08/817,547 
March 27, 1997 

Antibodies that bind Peptides from the 
hPTH Sequences 



Art Unit: 1646 
Attn: 



'00 



Supervisory Primary 
Examiner 



Statement of Markus Magerlein 



Assistant of Commissioner of Patents 
Washington D.C. 20231 

Attn. Supervisory Primary Examiner 
Sir: 



I, the undersigned, Markus Magerlein, am an inventor currently named in the 
patent identified above. I agree to the requested change of inventorship, namely, adding Wolf- 
Georg Forssmann as an inventor named in that patent. 



Date: 



1 



41 2ooi 




Dr. Markus Magerlein 



In re Patent No.: 

Patentees: 

Serial No.: 

Filed: 

For: 



In the United States Patent and Trademark Office 



6.030,790 

Knut Adermann et al. 
08/817,547 
March 27, 1997 

Antibodies that bind Peptides from the 
hPTH Sequences 



Art Unit: 1646 
Attn: 



Supervisory Primary ^og 
Examiner 



Statement of Dieter Hock 



Assistant of Commissioner of Patents 
Washington D.C. 20231 

Attn. Supervisory Primary Examiner 
Sir: 



I, the undersigned, Dieter Hock, am an inventor currently named in the patent 
identified above. I agree to the requested change of inventorship, namely, adding Wolf-Georg 
Forssmann as an inventor named in that patent. 

Date: v/W /# 2cX>2 fa ^ 

Dr. Dieter Hock 



0 




In the United States Patent and Trademark Office 



In re Patent No.: 

Patentees: 

Serial No.: 

Filed: 

For: 



6.030,790 

Knut Adermann et al. 
08/817,547 
March 27, 1997 

Antibodies that bind Peptides from the 
hPTH Sequences 



Art Unit: 1646 

Attn: Supervisory Primary 
Examiner 



Statement of Assignee 



Assistant of Commissioner of Patents 
Washington D.C. 20231 

Attn. Supervisory Primary Examiner 
Sir: 



Pharis Biotec GmbH, a corporation under the laws of Germany and the owner 
by assignment of the patent identified above, agrees to add Wolf-Georg Forssmann to the 
inventors named in that patent. 



Date: 1^ V< 




Pharis Biotec GmbH 




Prof. Dr. Markus Meyer 
Managing Director 



Date;. \&&e 



Dr. Michael Harder 



Managing Director 



I 



1 
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In re Patent No. 

Patentees: 

Serial No.: 

Filed: 

For: 



In the United States Patent and Trademark Office L £fy^- e 



l6 oa 



6.030,790 

Knut Adermann et al. 
08/817,547 
March 27, 1997 

Antibodies that bind Peptides from the 
hPTH Sequences 
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Art Unit: 1646 
Attn: 



Supervisory Primary 
Examiner 



Statement of Knut Adermann 



Assistant of Commissioner of Patents 
Washington D.C. 20231 

Attn. Supervisory Primary Examiner 
Sir: 



I, the undersigned, Knut Adermann, am an inventor currently named in the 
patent identified above. I agree to the requested change of inventorship, namely, adding Wolf- 
Georg Forssmann as an inventor named in that patent. 



Date: j £ U€ <Q ( ZOX) <L 



Dr. Knut Adermann 



In the United States Patent and Trademark Office 



In re Patent No. 

Patentees: 

Serial No.: 

Filed: 

For: 



6.030,790 

Knut Adermann et al. 
08/817,547 
March 27, 1997 

Antibodies that bind Peptides from the 
hPTH Sequences 



Art Unit: 1646 

Attn: Supervisory Primary 
Examiner 



Statement of Wolf-Georg Forssmann 



Assistant of Commissioner of Patents 
Washington D.C. 20231 

Attn. Supervisory Primary Examiner 



Sir: 

The failure to include the undersigned, Wolf-Georg Forssmann, as an inventor 
named in the patent identified above occurred without any deceptive intention on the part of the 
undersigned. 

The undersigned acknowledges that on or about March 19, 1997, he signed a 
"Verified Statement (Declaration) by^a Non-Inventor Supporting a Claim by Another for Small 
Entity Status". That statement was filed at the U.S. Patent and Trademark Office on or about March 
27, 1997. My identification in that statement as a "non-inventor" was in error and occurred without 
any deceptive intention on my part. 



Date 




Prof. Dr. Wolf-Georg Forssmann 



I 




I 



r— < r p~ ... 

Douglas E. Olson (State Bar Number 38649) j . [ j- ; j 

F.T. Alexandra Mahaney (State Bar Number 125984)' ' 

Moana L. McMullan (State Bar Number 199303) 02 J/1N-3 ^- 

BROBECK, PHLEGER & HARRISON LLP '' °' UJ 

12390- El Camino Real soif,*™ 1 ' ".V-" ';-•!; r 

San Diego, CA 92130-2081 * '-™->U::. v> cxti* A 

Telephone: (858) 720-2500 

Facsimile: (858) 720-3700 ' SY: 'deputy 



Attorneys for Plaintiff Nichols Institute Diagnostics Inc, 

UNITED STATES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF CALIFORNIA 



NICHOLS INSTITUTE DIAGNOSTICS, 
INC. , a California Corporation, 

Plaintiff, 



SCANTIBODIES CLINICAL 
LABORATORY, INC., a California 
Corporation; SCANTIBODIES 
LABORATORY, INC., a California 
Corporation; and DOES 1 through 
10, 

Defendants . 



case no.:'02C¥ 0046 B (LAB) 



COMPLAINT FOR PATENT 
INFRINGEMENT 

DEMAND FOR JURY TRIAL 
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JURISDICTION AND VENUE 

1. This lawsuit is an action for patent infringement. 
The Court has jurisdiction oyer the subject matter of this 
action under 28 U.S.C. §§ 1331 and 1338, and has jurisdiction 
over the parties. 

2. Venue is proper in this district under 2 8 U.S.C. 
§§ 1391(b), 1391(c) and 1400(b). A substantial part of the 
events giving rise to the claim occurred in this district, 
Defendants' contacts with this district are sufficient to 
render them amenable to personal jurisdiction in this 
district, and Defendants have committed acts of infringement' 
in this district. Defendants' contacts with this judicial 
district include the following: (1) Defendants' principal 
places of business are located in this district; (2) 
Defendants have purposefully directed the design and 
manufacture of infringing products which are in turn used, 
advertised, offered for sale and sold in this judicial 
district; and (3) Defendants have purposefully directed the 
use, advertisement, offer for sale and sale of infringing 
products in this judicial district. These contacts are 
related to, or gave rise to, the claims for patent 
infringement contained in this complaint. 

PARTIES 

3. Plaintiff NICHOLS INSTITUTE DIAGNOSTICS, INC. is a 
corporation organized under the laws of the State of 
California and has its principal place of business at 33051 
Calle Aviador, San Juan Capistrano, California, 92675. 

4. Defendant SCANTI30DIES CLINICAL LABORATORY, INC. is 

' 1 * ' 
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a corporation organized and existing under the laws of the 
State of California and has its principal place of business 
at 9663 Abraham Way, Santee, .CA, 92027. 

5. Defendant SCANTIBODIES LABORATORY, INC. is a 
corporation organized and existing under the laws of the 
State of California and has its principal place of business 
at 9663 Abraham Way, Santee, CA, 92027. 

FIRST CLAIM 
(Infringement * of U.S. Patent No. 6,030,790) 

6. Plaintiff hereby incorporates by this reference' 
paragraphs 1 through 5 inclusive. 

7. U.S. Patent No. 6,030,790 ("the x 790 Patent"), 
entitled "Antibodies That Bind Peptides From The HPTH 
Sequence (1-37 )" was duly and lawfully issued on February 29, 
2000. A true and correct copy of the '790 Patent is attached 
hereto as Exhibit 1 . 

8. Plaintiff is the exclusive licensee of the 

'7 90 Patent and has re'ceived all substantial rights under the 
'790 Patent including the right to prosecute infringement 
actions in the United States. 

9. Defendants have been, and are currently, infringing 
the '790 Patent in violation of 35 U.S.C. § 271. 

10. Upon information and belief, Defendants 7 acts of 
infringement will continue after service of this complaint. 

11. Upon information and belief, Defendants' past and 
continued infringement is willful and deliberate, rendering 
this case appropriate for treble damages under 3 5 U.S.C. 

§ 2 84 and making this an exceptional case under 

2 * 

COMPLAINT 



1 

2 
3 
4 
5 
6 
1 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 



35 U.S.C. § 285. 

12. As a result of Defendants' infringement, Plaintiff 
has suffered and will suffer damages in the form of lost 
profits, or at a minimum, will be entitled to recover a 
reasonable royalty. 

13. Unless Defendants are enjoined by this Court from 
continuing their infringement of the '790 Patent, Plaintiff 
will suffer additional irreparable damages and impairment of 
the value of its patent rights. Thus, Plaintiff is entitled 
to an injunction against further infringement. 

PRAYER FOR RELIEF 
WHEREFORE, Plaintiff prays for judgment as follows: 

A. That judgment be entered that Defendants are 
infringing the J 790 Patent; 

B. That Defendants, and their agents, servants, 
employees, successors and assignors, and all those acting 
under the authority of, or in privity or concert with them, 
and each of them, be preliminarily and permanently enjoined 
from directly or indirectly infringing the '790 Patent; 

C. That judgment be entered for damages, together with 
prejudgment interest, to compensate Plaintiff for Defendants' 
infringement of the '790 Patent; 

D. That judgment be entered for treble damages pursuant 
to 35 U.S.C. § 284; 

E. That judgment be entered that this case is an 
exceptional case within the- meaning of 35 U.S.C' § 285, and 
for an award of reasonable attorneys' fees to Plaintiff; 

F. That judgment be entered for costs to be awarded to 
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Plaintiff; and 

G. For such other and further relief as the Court may 
deem proper under the circumstances. 

DEMAND F'OR TRIAL BY JURY 

Pursuant to the Federal Rules of Civil Procedure, 
Plaintiff respectfully demands a trial by jury. 

Dated: January 8, 2002 . Respectfully submitted, 
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(UNITED STATES PATENT AND TRADEMARK OFFICE 



m CERTIFICATE OF CORRECTION 



PATENT NO. 



6,030,790 



DATED 



March 27, 1997 



INVENTOR(S) 



Knut Andermann, et al. 



It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 6, after line 56, insert the following text: 

—The reaction is stopped by adding sodium acetate with a final concentration of lOOmM. 
Incubation is allowed to proceed for one hour. 

The protein-peptide conjugate is seperated from the peptide by repeated dialysis against 
100 mM phosphate buffer, pH 7.2. 

Example 4 

Synthesis of the Multiple Antigenic Peptides (MAP) 

The triple lysine branching is achieved by binding Fmoc-L-lysine (Fmoc) -OH to C- 
terminal alanine bound to Wang resin using three coupling cyles. Cleavage with piperidine 
then results in eight free amino functions where the sequences of the human parathyroid 
hormone are synthesized according to the above description. 

Example 5 

Immunization 

For the first immunization, 125 mg of carrier-peptide conjugate or MAP per kg body 
weight of the animal to be immunized is dissolved in 250 ml of water and emulsified with 
250 ml of complete Freund adjuvant. The emulsion is applied subcutaneously in 10 
portions at various positions on the back. 

Boosting is carried out after 2-4 weeks in an analogous fashion, the only change being the 
substitution of the complete Freund adjuvant by the incomplete Freund adjuvant.- 



MAILING ADDRESS OF SENDER: PATENT NO. 6,030,790 

KILPATRICK STOCKTON LLP 
1 100 Peachtree Street, Suite 2800 
Atlanta, Georgia 30309-4530 



No, of add'l copies 
@ 300 per page 



FORM PTO 1050 (REV. 3-82) 
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UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF CALIFORNIA 



NICHOLS INSTITUTE DIAGNOSTICS, INC., a 
California corporation, 

Plaintiff, 

v. 

SCANTffiODIES CLINICAL LABORATORY, 
INC., a California corporation; and 
SCANTffiODIES LABORATORY, INC., a 
California corporation, 

Defendants. 



No. 02 CV 0046 B (LAB) 



[PROPOSED) ORDER GRANTING 
MOTION FOR SUMMARY 
JUDGMENT PURSUANT TO 
35 U.S.C. § 102(f) FOR NONJOINDER 
OF CO-INVENTOR 

[Fed. R. Civ. P. 56] 



SCANTffiODIES CLINICAL LABORATORY, 
INC., a California corporation; and 
SCANTffiODIES LABORATORY, INC., a 
California corporation, 

Counter-Claimants 



NICHOLS INSTITUTE DIAGNOSTICS, INC., a 
California corporation, 

Counter-Defendants. 



CASE NO. 02 CV 0046 B (LAB) 
[PROPOSED] ORDER GRANTING MOTION 
FOR SUMMARY JUDGMENT 
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V 

This matter coming before the Court on Defendants' Motion for Summary Judgment 
for invalidity pursuant to 35 U.S.C. § 102(f), the Court, having considered the papers and 
arguments of counsel, 

WHEREAS, Nichols Institute Diagnostics, Inc. ("Nichols") commenced this action 
for alleged infringement of U.S. Patent No. 6,030,790 (the "'790 patent"); 

WHEREAS, the '790 patent lists only three co-inventors on its face: Knut Adermann 
("Adermann"), Dieter Hock ("Hock"), and Markus Magerlein ("Magerlein"). The '790 
patent is the "national stage" of an earlier international patent application filed under the 
Patent Cooperation Treaty ("PCT"). As was appropriate under the PCT and the patent laws 
of the United States, the '790 patent claimed the filing date of the earlier PCT Application; 

WHEREAS, the '790 patent does not name the same inventors as the PCT 
Application. The PCT Application identified Adermann, Hock, Magerlein and Wolf-Georg 
Forssmann as inventors. The '790, however, does not include Forssmann; and 

WHEREAS, the omission of Forssmann from the U.S. application for the '790 patent 
renders it invalid under 35 U.S.C. § 102(f), 

NOW, THEREFORE, Defendants' Motion for summary Judgment is GRANTED. 
Nichols must now seek judicial correction of inventorship on notice and hearing of all 
concerned parties or have its patent declared invalid pursuant to section 102(f). 



Hon. Rudi M. Brewster 
U.S. District Court Judge 
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[PROPOSED] ORDER GRANTING MOTION 
FOR SUMMARY JUDGMENT 



